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Granulomas as a Trojan Horse in Tuberculosis
PAGE 37
Granulomas, immune cell aggregates, are hallmark structures of tuberculosis that are thought to be critically important to
restrict infection. Using live imaging of the steps of granuloma formation in an embryonic zebrafish model of tuberculosis,
Davis and Ramakrishnan show that the granuloma in its early stages actually promotes bacterial expansion and dissemina-
tion. First, intracellular mycobacteria use a specialized secretion system to recruit additional macrophages to form granu-
lomas. The forming granuloma is used by the bacteria to expand infection by coupling infected macrophage death to rapid
rephagocytosis by multiple new cells. Egress of some granuloma macrophages serves to disseminate infection.
A RELAtively Surprising Target for SIRT6
PAGE 62
Mammalian SIRT6 is a histone H3 lysine 9 (H3K9) deacetylase, whose inactivation leads to
a dramatically shortened life span inmice. Here, Kawahara et al. show that SIRT6 negatively
regulates NF-kB-dependent transcription via H3K9 deacetylation. In SIRT6-deficient cells,
hyperacetylation of H3K9 at NF-kB target promoters leads to excessive NF-kB signaling.
Notably, reducing NF-kBRELA subunit dosage in SIRT6mutantmice attenuates the pheno-
type of SIRT6-deficient animals. These findings illuminate a regulatory role of SIRT6 via
chromatin modulation and implicate excessive NF-kB activity in the shortened life span
and aging-like phenotype of SIRT6 mutant mice.
Tying Telomerase to the Cell Cycle
PAGE 50
Elongation of telomeres by telomerase replenishes the loss of terminal telomeric DNA repeats during each cell cycle. Telo-
mere elongation by telomerase was known previously to be cell cycle dependent, and Li et al. now show that the budding
yeast cell-cycle regulator, the kinase Cdk1, helps telomerase elongate telomeres by phosphorylating the telomeric protein
Cdc13. This phosphorylation toggles Cdc13 to prefer binding telomerase over a telomere-protective protein on telomeres,
thus recruiting active telomerase to telomeres in a cell-cycle-dependent manner. These results provide a mechanistic link
between coordination of telomere elongation and cell-cycle progression in vivo.
You Cleave My Hairpin, I’ll Stabilize Your Protein
PAGE 75
The Drosha-DGCR8 complex, also known as Microprocessor, is essential for microRNA (miRNA) maturation. Drosha func-
tions as the catalytic subunit while DGCR8 recognizes the RNA substrate. Han et al. now show that Drosha and DGCR8 regu-
late each other posttranscriptionally. The Drosha-DGCR8 complex cleaves the hairpin structures embedded in the DGCR8
mRNA and thereby destabilizes the mRNA. Furthermore, DGCR8 stabilizes the Drosha protein via protein-protein interaction.
This crossregulation between Drosha and DGCR8 contributes to the homeostatic control of miRNA biogenesis. This study
also reveals that the function of Microprocessor in mRNA stability control may extend to other mRNA transcripts.
Breaking into the Inner Circle of MukE Muks
PAGE 85
Condensins play a key role in chromosome condensation that enables faithful segrega-
tion of replicated chromosomes. TheMukBEF complex is a bacterial condensin contain-
ing an SMC family ATPase, MukB, which forms large closed ring-like structures with two
other subunits, MukE and MukF. Woo et al. now report complete structural views of the
intersubunit interactions of this condensin and reveal an ATP-dependent disruption of
the MukB-MukF interaction that creates a transient opening in the condensin ring struc-
tures and is important for cell viability. The findings shed light on the functional signifi-
cance of the ATPase activity of SMC family proteins and suggest a model for how
condensins manage chromosome condensation.
The Ubiquitous on/off Switch for TGFb Signaling
PAGE 123
During growth factor stimulation, cells must tightly control the activity of signal transducers. For TGFb this is critical, as the
strength and duration of the signal can instruct different cell fates. Dupont et al. now show that cycles of Smad4 monoubiqui-
tination and deubiquitination are critical in determining how cells set their responsiveness to TGFb. The authors identify FAM/
USP9x as the first deubiquitinase for Smad4 and show that it is critical in the formation of the Smad transcriptional complex.
FAM reverts Smad4 monoubiquitination promoted by Ectodermin/Tif1g, a limiting factor for TGFb. The study reveals ubiqui-
tination as a regulatory step in controlling Smads and TGFb signal transduction.
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Memoirs of an ESCRT
PAGE 97
Receptor downregulation by the multivesicular body pathway is mediated by the ESCRT
complexes. ESCRT-III is composed of four protein subunits that are monomeric in the
cytosol and oligomerize into a protein lattice upon membrane binding, with the protein
Snf7 forming a filament. Using a combination of genetic, biochemical, and biophysical
approaches, Saksena et al. functionally reconstitute the assembly and disassembly of
ESCRT-III on liposomes. The observed fluorescence changes reveal an obligatory
sequence of membrane-protein and protein-protein interactions that generate the active
conformation of Snf7 and ultimately result in membrane deformation. Furthermore, using
an in vitro disassembly assay, the authors demonstrate that the Vps24 and Vps2
subunits function as adaptors in the ATP-dependent membrane disassembly of the ESCRT-III complex by recruiting the
AAA ATPase Vps4.
GPCR and G Protein Unite in ABA Signaling
PAGE 136
G protein-based signaling pathways are ubiquitous in metazoans. In classical G protein signaling, ligand perception is
executed by a plasma membrane receptor protein that modulates the GTPase activity of a second protein, the G protein
a subunit. Pandey et al. identify a new type of signaling GTPase in which these two functions are conducted by a single
protein. The authors name this class the ‘‘GPCR-type G proteins’’ (GTGs). GTG homologs are found in all three kingdoms.
The two GTG proteins of the model plant Arabidopsis thaliana bind the major plant stress hormone, abscisic acid (ABA),
and gtg1 gtg2 double mutants exhibit ABA-hyposensitive phenotypes, implicating GTG proteins as ABA receptors.
Sensationalizing Glutamate Receptors
PAGE 149
Ionotropic glutamate receptors (iGluRs) are highly conserved ligand-gated ion channels, which havebeen extensively studied for
their role in mediating neuronal communication and synaptic plasticity throughout animal nervous systems. Benton et al. report
the characterization of a novel family of iGluR-related proteins in the olfactory system of the fruit fly, which they name ionotropic
receptors (IRs). Theauthors provide evidence that the IRs function in sensoryneuronsanddefineanewclass of peripheral recep-
tors for diverse chemosensory stimuli. The presence of similarly divergent iGluR-like proteins in prokaryotes and plants suggests
that this receptor class represents an ancient molecular mechanism for sensing both internal and external chemical cues.
Handing off Mitochondrial Motility
PAGE 163
Mitochondria are dynamic organelles that redistributewithin a cell to balance local energy requirements. One known regulator of
mitochondrial motility is cytosolic Ca2+, which arrests kinesin-driven movement along microtubules. Mitochondria are linked to
thekinesin-1motor through interactionsbetweenamitochondrial surfaceprotein,Miro, andakinesinadaptorcalledmilton. In this
issue,WangandSchwarz show thatMiro’sCa2+-bindingEFhandmotifs are required for calcium-mediatedarrest.Whencalcium
flux increases,Miro can interact directlywith the kinesinmotor domain, leading to release of themicrotubules. This switch allows
Ca2+ selectively to regulate mitochondrial motility, a mechanism that enhances the resistance of neurons to excitotoxic stress.
NODding off at Microtubule Ends
PAGE 110
Segregation of chromosomes during cell division in fruit flies requires the proper function of
a nonmotile kinesin called NOD. Although NOD lacks the ability to move along microtubules,
it binds preferentially tomicrotubule plus ends and stimulatesmicrotubule polymerization. Co-
chran et al. have usedbiochemical and structural approaches to characterize theNODATPase
mechanism. Unlikemany kinesins, NODbinds tomicrotubules in the nucleotide-free state and
detaches prior to ATPhydrolysis. The results suggest an explanation for howa nonmotile kine-
sin can track the microtubule plus end and harness the force of microtubule polymerization to
drive the movement of chromosome arms.
PiCh Turns ChIP around
PAGE 175
Identification of the set of proteins that bind a given genomic locus and determining how that set changes during regulatory
events has been a longstanding goal of chromatin biologists. De´jardin and Kingston describe a method called proteomics of
isolated chromatin segments (PICh) that allows the unbiased purification of chromatin loci through use of a specific DNA-
based probe. As a proof-of-principle, human telomeric chromatin was purified from two cell lines. PICh identified most of
the previously known telomere-binding proteins and also identified dozens of new factors that might contribute to telomere
biology. PICh thus represents a resource for interrogating the protein composition at genomic loci.
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